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* NOTICES* 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]lt is related with the laminated ceramic electronic component which 
comprised this invention by using conductive paste suitable for gravure printing, and this conductive 
paste for formation of an inner conductor layer. 

Therefore, it is related with the improvement about the solvent component especially contained in 
conductive paste. 

[0002] 

[Description of the Prior Art]The layered product which has a laminated structure of two or more 
ceramic layers with which laminated ceramic electronic components, such as a laminated ceramic 
capacitor, are equipped, After printing and laminating the conductive paste which should serve as 
an inner conductor by screen-stencil etc. to a ceramic green sheet, it is obtained by carrying out 
simultaneous calcination of these. 

[0003]ln the mixture containing a binder component and solvent components, such as butyral resin, 
distributed processing is carried out, it is considered as a slurry, and a ceramic green sheet is 
obtained kneading and by fabricating this slurry to a sheet shaped in the end of ceramic precursor 
powder. 

[0004]On the other hand, as conductive paste, what was able to obtain solvent components, such as 
binder components, such as conductive materials, such as metal powder, ethyl cellulose resin, and 
an alkyd resin, and terpineol, by mixing and carrying out distributed processing is used. 
[0005]As mentioned above, ethyl cellulose is used for the common conductive paste for an inner 
conductor layer as a binder component, i.e., a resinous principle, and terpineol is used for it as a 
solvent component. 

[0006]However, if such conductive paste is printed to a ceramic green sheet, butyral resin as a 
binder component contained in a ceramic green sheet will be dissolved by terpineol. The 
dissolution of this butyral resin causes homogeneous degradation of a ceramic green sheet. Thus, 
the phenomenon in which a ceramic green sheet receives a damage is called the sheet attack. 
[0007]A sheet attack is generated not only when butyral resin is used as a binder component of a 
ceramic green sheet, but when the solvent component of conductive paste may dissolve the binder 
component of a ceramic green sheet. 

[0008]A laminated ceramic electronic component is received with the miniaturization of the various 
electronic equipment which makes a portable telephone in recent years representation, much more 
lamination being desired, for example, setting to a laminated ceramic capacitor -- the thickness of a 
dielectric ceramic layer - in other words, lamination of the thickness of a ceramic green sheet is 
carried out to about 5 micrometers. About a sheet attack, when the thickness of a ceramic green 
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sheet is comparatively thick, it does not become a problem practically, but when lamination has 
progressed to 5 micrometers or less, the adverse effect by sheet attack actualizes. 
[0009]When fabricating a ceramic green sheet on a base material like a carrier film, a sheet attack 
brings about the poor exfoliation from the base material of a ceramic green sheet, or produces a 
hole and a wrinkle in a ceramic green sheet. As a result, if the lamination work for obtaining a raw 
layered product becomes difficult and a laminated ceramic electronic component is manufactured 
using such a ceramic green sheet, a short defect incidence rate will become high and will cause the 
problem that the target electrical property is not acquired. 

[0010]Then, in order to solve the problem of a sheet attack, use as a solvent component for 
conductive paste by using as the main solvent the solvent which does not dissolve butyral resin in a 
ceramic green sheet, for example, or. Or the thing a certain solvent component which was added in 
fixed quantity and made into the partially aromatic solvent system is used [ a thing ] for another 
solvent which does not dissolve butyral resin to the main solvent (terpineol) in conductive paste, For 
example, JP,6-236827,A, JP,7-21833,A, It is proposed in JP,7-240340,A, JP,8-162358,A, 
JP.8-1 1 1346.A, JP.1 1-53939.A, JP.1 1-31634 A J P,1 1-273987, A, J P,1 1-306860 ,A, etc. 
[0011] 

[Problem(s) to be Solved by the lnvention]However, if a solvent component is selected as 
mentioned above only paying attention to the point of not dissolving butyral resin, the balance of the 
boiling point of a solvent and the drying temperature of the printed film of conductive paste may 
worsen, and desiccation of a printed film may become very slow. 

[0012]ln order to correspond to a printing method like gravure printing that a printed film is formed 
at high speed, the drying rate of a solvent must be substantially quick as conductive paste 
compared with the drying rate demanded at the time of screen-stencil. 
[0013]Although a ceramic green sheet is usually rolled round by rolled form after printing of 
conductive paste, When desiccation of the solvent component contained in conductive paste is 
slow, while it has been in a state with insufficient desiccation of the printed film on a ceramic green 
sheet, a ceramic green sheet will be rolled round. Therefore, the conductive paste which forms a 
printed film adheres to the ceramic green sheet portion in the position which laps with this, and the 
problem of a lacking part arising in printed figures, the thickness of a printed film showing 
dispersion, or unevenness arising violently on the surface of a printed film is caused. 
[0014]Since desiccation of conductive paste is insufficient, it will be in the state where the solvent 
component remained in the printed film. In this state, lamination of a ceramic green sheet will 
volatilize the solvent component which remained in the de binder process. Since a solvent 
component will volatilize from the inside of a raw layered product at this time, the gas produced by 
volatilization, It is going to escape to the exterior along between the ceramic green sheets with 
which a layered product is equipped, the stress accompanying it is exerted on a raw layered 
product, and, as a result, the problem of being easy to generate structure defects, such as 
interlaminar peeling and a crack, is also brought about. 

[001 5]lf many hours are fully spent by a solvent drying process in order to reduce above-mentioned 
fault as much as possible, productivity will fall. 

[0016]On the other hand, since the solvent component evaporates in the middle of [ of the case 
where the solvent whose desiccation is too quick is used ] printing, the viscosity of conductive paste 
will rise and the version of gravure printing will be got clogged with conductive paste in connection 
with it. As a result, a good printability - produce a lacking part in a printed film, the thickness of a 
printed film shows dispersion, or unevenness arises violently on the surface of a printed film - is 
not acquired. 

[0017]Therefore, when the raw layered product produced by laminating the ceramic green sheet in 
which the printed film which has such fault was formed is calcinated, The open circuit called an 
electrode piece in an inner conductor layer arises, a proper flow is not obtained but the fault that the 
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electrical property of a laminated ceramic electronic component is poor arises. 
[0018]Since it is such, in selection of the solvent component of conductive paste, it must take into 
consideration from a viewpoint of the both sides of a sheet attack which was mentioned above, and 
drying property. 

[0019]Then, while the purpose of this invention solves the problem of a sheet attack, It is providing 
the conductive paste for gravure printings which can attain rationalization of drying time, and can 
raise productivity by it, and does not generate faults, such as interlaminar peeling and a crack, so 
that stable gravure printing in a high speed can be carried out. 

[0020]Other purposes of this invention are to provide the laminated ceramic electronic component 
constituted by using the conductive paste mentioned above for formation of an inner conductor 
layer. 
[0021] 

[Means for Solving the Problem]This invention is first turned to conductive paste used in order to 
form an inner conductor layer in a laminated ceramic electronic component provided with an inner 
conductor layer prolonged over a specific interface between two or more ceramic layers by gravure 
printing. 

[0022]Conductive paste concerning this invention is provided with the following. 
A formed element containing metal powder. 
Resinous principle. 
Dispersing agent. 
Solvent component. 

In order to solve a technical technical problem mentioned above, in this invention, it is the feature as 
a solvent component to use the following specific solvents. 

[0023]When solvents used as a solvent component are enumerated, namely, 1-P-menthene, 
P-menthonaphtene, a myrcene, an alpha pinene, alpha-terpinene, gamma-terpinene, They are 
3-octyl acetate, P-cymene, 1-menthyl acetate, dihydroTAPI nil methyl ether, TAPI nil methyl ether, 
1,1-diisopropylhexane, 3,7-dimethyloctyl acetate, and ethylbenzene. 

[0024]Even if a solvent enumerated upwards is used independently, and two or more sorts are 
mixed and it is used, it may be further used in combination of a solvent enumerated upwards and 
other solvents (for example, other solvents in which a solvent enumerated upwards differs in the 
boiling point). 

[0025]ln manufacture of a laminated ceramic electronic component in which butyral resin is 
contained in a ceramic green sheet which should serve as a ceramic layer, conductive paste 
concerning this invention is applied especially advantageously. 

[0026]About a content ratio of formed elements other than a solvent component which is contained 
in conductive paste concerning this invention and which was mentioned above, a resinous 
principle, and a dispersing agent, it is preferred that 30 to 70 % of the weight and a resinous 
principle are 1 to 10 % of the weight, and a formed element is [ a dispersing agent] 0.05 to 5 % of 
the weight. 

[0027]As for metal powder contained in conductive paste, it is preferred that it is the powder 
containing nickel. 

[0028]This invention is turned also to a laminated ceramic electronic component provided with an 
inner conductor layer prolonged over a specific interface between two or more ceramic layers 
again. A laminated ceramic electronic component concerning this invention is characterized by 
consisting of a sintered compact produced by calcinating conductive paste which requires an 
above-mentioned inner conductor layer for this invention that was mentioned above. 
[0029]This laminated ceramic electronic component is preferably applied to a laminated ceramic 
capacitor. In this case, an inner conductor layer is arranged so that electric capacity may be 
obtained via a ceramic layer, and further a laminated ceramic electronic component, In order to be 
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formed on an outside surface of a layered product constituted with two or more ceramic layers and 
to take out electric capacity, it has exterior electrodes electrically connected to a specific thing of an 
inner conductor layer. 
[0030] 

[Embodiment of the Invention] Drawin g 1 is a sectional view showing schematically the laminated 

ceramic capacitor 1 as an example of the laminated ceramic electronic component constituted 

using the conductive paste for gravure printings concerning this invention. 

[0031]The laminated ceramic capacitor 1 is provided with the layered product 2. The layered 

product 2 is provided with the following. 

Two or more dielectric ceramic layers 3 laminated. 

Two or more inner conductor layers 4 and 5 formed over two or more specific interfaces between 
two or more dielectric ceramic layers 3, respectively. 

[0032]The inner conductor layers 4 and 5 are formed so that it may arrive even at the outside 
surface of the layered product 2, but. In the inside of the layered product 2, the inner conductor layer 
4 pulled out by even one end face 6 of the layered product 2 and the inner conductor layer 5 pulled 
out by even the end face 7 of another side are arranged by turns so that electric capacity may be 
obtained via the dielectric ceramic layer 3. 

[0033]ln order to take out above-mentioned electric capacity, it is on the outside surface of the 
layered product 2, and on the end face 6 and 7, the exterior electrodes 8 and 9 are formed, 
respectively so that it may electrically be connected to the specific thing of the inner conductor 
layers 4 and 5. On the exterior electrodes 8 and 9, it is it-formed and the 2nd [ it ] plating layer 12 
and 13 that consists of solder, tin, etc. further is formed for the 1st plating layer 10 and 11 that 
consists of nickel, copper, etc. on it, respectively. 

[0034]ln such a laminated ceramic capacitor 1 , the inner conductor layers 4 and 5 give conductive 
paste which is explained in detail below by gravure printing on the ceramic green sheet which 
should serve as the dielectric ceramic layer 3, and comprise a sintered compact produced by 
calcinating this. 

[0035]Although conductive paste contains the formed element containing metal, a resinous 
principle, a dispersing agent, and a solvent component, As a solvent component, 1-P-menthene, 
P-menthonaphtene, a myrcene, an alpha pinene, alpha-terpinene, gamma-terpinene, 3-octyl 
acetate, P-cymene, 1-menthyl acetate, dihydroTAPI nil methyl ether, TAPI nil methyl ether, The 
thing containing at least one sort chosen from 1,1-diisopropylhexane, 3,7-dimethyloctyl acetate and 
the thing that consists of at least one sort chosen from ethylbenzene, or the thing enumerated 
upwards is used. Such a solvent is selected based on the following knowledge. 
[0036]Since the binder resin contained in a ceramic green sheet is dissolved by the solvent 
component in conductive paste, a sheet attack is generated. Generally as binder resin contained in 
a ceramic green sheet, butyral resin is used. 

[0037]Then, as a result of investigating the relation between the solubility of butyral resin to a 
solvent, and the generation rate which a hole and a wrinkle generate when a solvent is dropped at a 
ceramic green sheet, when a solvent was dropped at a ceramic green sheet as solubility is 1 .0 or 
less, it found out that neither a hole nor a wrinkle occurred. 

[0038]On the other hand, the relative vapor rate (acetic acid-n-butyl is set to 1.) of the solvent 
component in conductive paste, As a result of investigating the relation between the blur at the time 
of printing, or the generation rate of paste plugging to a version, when the relative vapor rate used 
the solvent which is 0.80 or less, it found out that paste plugging to the version for the blurs or 
gravure printings at the time of printing did not occur. 

[0039]The relation between the relative vapor rate of the solvent component in conductive paste, 
and the dryness of the printed film under the general drying condition applied from the former, And 
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if a relative vapor rate uses the solvent which is 0.02 or more as a result of investigating a relation 
with the generation rate of interlaminar peeling in a laminated ceramic electronic component, or a 
crack, respectively, It found out that sufficient desiccation of a printed film was checked and 
interlaminar peeling or the crack in a laminated ceramic electronic component did not occur. 
[0040]Since it is such, while the solubility to the binder resin contained in a ceramic green sheet 
about the solvent component contained in conductive paste is 1 .0 or less, When relative vapor rates 
when acetic acid-n-butyl is set to 1 were 0.02 or more and 0.80 or less and such a solvent 
component is used in conductive paste, it turns out that a sheet attack does not arise, rationalization 
of drying time can be attained, and structure defects, such as interlaminar peeling and a crack, do 
not arise. 

[0041]Various solvents which were enumerated before were found out based on such knowledge. 
[0042]Even if these solvents are not independent and it is a partially aromatic solvent system, 
further, The same effect is demonstrated, when solubility and a relative vapor rate filled the above 
numerical value ranges and it uses as a solvent component contained in conductive paste, even if it 
is a partially aromatic solvent system of at least one sort of these solvents, and other solvents. 
Namely, even if at least one sort in the solvent contained in a partially aromatic solvent system has 
not satisfied the numerical value range of the above solubility and a relative vapor rate, As a partially 
aromatic solvent, if the numerical value range of these solubility and a relative vapor rate is 
satisfied, it can use as a solvent component for the conductive paste concerning this invention. 
[0043]A publicly known thing can be used about formed elements other than the solvent component 
contained in the conductive paste concerning this invention, the resinous principle as a binder, and 
a dispersing agent. 

[0044]What is necessary is just to consist of metal which bears the calcination temperature and the 
firing environments of the ceramic green sheet calcinated simultaneously with conductive paste as 
metal powder contained in a formed element. 

[0045]For example, as metal powder contained in the conductive paste for a laminated ceramic 
capacitor, the powder which consists of an alloy containing the mixture of the powder which 
consists of palladium, silver, gold, platinum, nickel, copper, etc., or these powder, or the metal 
mentioned above can be used. If the powder which contains nickel especially is used, it is effective 
in reduction of the cost of a laminated ceramic capacitor. 

[0046]As metal powder contained in the conductive paste for a multilayered ceramic substrate, the 
powder which consists of an alloy containing the mixture of the powder which consists of silver, 
palladium, copper, etc., or these powder, or the metal mentioned above can be used. 
[0047]The formed element may include the end of ceramic powder besides metal powder. When 
the layered product 2 of a raw state which has the structure which laminated the ceramic green 
sheet which should serve as the inner conductor layers 4 and 5 formed with conductive paste and 
the dielectric ceramic layer 3 speaking of the laminated ceramic capacitor 1 shown in drawing 1 is 
calcinated at an elevated temperature, Since the stress by gap of sintering contraction will occur 
inside the layered product 2 if sintering temperature has a difference between the metal powder 
contained in the conductive paste used as the inner conductor layers 4 and 5, and the ceramics 
contained in a ceramic green sheet, peeling, a crack, etc. occur in the layered product 2. These 
evils can be made hard to produce by including the end of ceramic powder in a formed element. 
[0048]As for the content ratio of the formed element containing metal powder, in the conductive 
paste concerning this invention, it is preferred to be considered as 30 to 70 % of the weight. By 
adjusting the ratio of a formed element in this range, the printed film thickness made into the 
purpose can be obtained by being stabilized. 

[0049]the case where the content ratio of a formed element is less than 30 % of the weight - the 
density of the formed element in a printed film, more specifically, the density of metal powder 
becomes low too much. As a result, speaking of the laminated ceramic capacitor 1 shown in 
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drawing 1 , At the time of sintering, faults, such as an open circuit of the inner conductor layers 4 and 
5, arise, and the laminated ceramic capacitor 1 which has the electrical property where dispersion 
was arisen and stabilized in the usable area of the inner conductor layers 4 and 5 may be unable to 
be obtained. 

[0050]On the other hand, when the content ratio of a formed element exceeds 70 % of the weight, 
faults, such as dispersion in the printed film thickness by version plugging, may occur at the time of 
gravure printing. 

[0051]As a resinous principle, ethyl cellulose, an alkyd resin, etc. can be used, for example. 
[0052]As for the content ratio of a resinous principle, in the conductive paste concerning this 
invention, it is preferred to be considered as 1 to 10 % of the weight. 

[0053]lf the ratio of this resinous principle is less than 1 % of the weight, the viscosity of conductive 
paste will become low too much, a blot, sagging, etc. will occur at the time of printing, when 
conversely more than 10 % of the weight, the viscosity of conductive paste may become high too 
much, and a blur may occur at the time of printing. These blots and a blur bring about the defect of 
shape of an inner conductor layer, and cause dispersion in the electrical property of a laminated 
ceramic electronic component. 

[0054]On the other hand, since the organic substance quantity in a layered product raw [ for 
obtaining a laminated ceramic electronic component] will increase if there are more resinous 
principles than 10 % of the weight, the structure defect due to the fall of degreasing nature, etc. 
occur, and the characteristics degradation of a laminated ceramic electronic component and the fall 
of the yield maybe caused. 

[0055]As a dispersing agent, the dispersing agent of anionic or a fatty acid system can be used 
suitably. 

[0056]As for the content ratio of a dispersing agent, in the conductive paste concerning this 
invention, it is preferred to be considered as 0.05 to 5 % of the weight. Since the addition of a 
dispersing agent influences the dispersibility of conductive paste directly, it is properly used within 
the limits of the above according to the content ratio of a formed element. 
[0057]When the content ratio of a dispersing agent is less than 0.05 % of the weight, since the 
amount of adsorption of the dispersing agent to the surface of formed element powder like metal 
powder is not enough, dispersibility falls, by condensation of formed element powder, the mass 
material on a printed film may increase and the characteristic of a laminated ceramic electronic 
component may fall. 

[0058]On the other hand, since the organic substance quantity in a layered product raw [ for 
obtaining a laminated ceramic electronic component] will increase if there are more content ratios 
of a dispersing agent than 5 % of the weight, the characteristics degradation and yield lowering of a 
laminated ceramic electronic component which were obtained by the structure defect due to the fall 
of degreasing nature, etc. occurring may be caused. 

[0059]As mentioned above, although the laminated ceramic capacitor 1 or a multilayered ceramic 
substrate as shown in drawing 1 was illustrated as a laminated ceramic electronic component in 
which the conductive paste for gravure printings concerning this invention is used for formation of 
an inner conductor layer, In addition, it is applicable also to formation by the gravure printing of the 
inner conductor layer with which laminated ceramic electronic components, such as a lamination 
ceramic inductor and lamination ceramic LC parts, are equipped. 

[0060]Next, the example of an experiment carried out according to this invention is explained. 
[0061] 

[The example 1 of an experiment] In the example 1 of an experiment, the solvent contained in 
conductive paste was used independently respectively. 

[0062] 1. As shown in Table 1, in the example 1 of an experiment of ****** of a solvent component as 
a solvent, 1-P-menthene, P-menthonaphtene, a myrcene, an alpha pinene, alpha-terpinene, 
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gamma-terpinene, 3-octyl acetate, P-cymene, 1-menthyl acetate, DihydroTAPI nil methyl ether, 
TAPI nil methyl ether, 1,1-diisopropylhexane, 3,7-di methyl octyl acetate, ethylbenzene, SHITORONE 
reel formate, n-propanol, terpineol, ocimene, and L-menthone were prepared, respectively. 
[0063] 

[Table 1] 
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[0064]2. The butyral resin 20g which is a binder which it is going to use in a ceramic green sheet 
later was added in each solvent 200g about each solvent A-S shown in the schedule 1 of solubility, 
and it mixed uniformly with the agitator. Then, only the supernatant fluid portion was applied to the 
centrifuge, and 100g of supernatant fluids of the solution after centrifugal separation were extracted. 
The extracted supernatant liquid was dried for 24 hours in the vacuum oven set as the degree of 
vacuum of 1330 Pa at the temperature of 50 **. It asked for solubility by measuring the weight of the 
powder which remained after desiccation. The result is shown in the column of "solubility" of Table 
1. 

[0065]3. About each solvent A-S shown in the schedule 1 of the relative vapor rate, in the container 
of identical shape, weighing of each solvent 10g was carried out, and it was dried for 30 minutes in 
the oven set as the temperature of 60 **. The loss on drying at that time was measured, and unit 
time and the loss on drying per unit area were computed from this measurement result. 
[0066]By the same method as the above, unit time and the loss on drying per unit area were 
computed also about acetic acid-n-butyl. 

[0067]Next, the relative loss on drying of each solvent at the time of setting loss on drying about 
acetic acid-n-butyl to 1 was calculated, and this was made into the relative vapor rate. The result is 
shown in the column of the "relative vapor rate" of Table 1. 

[0068]4. By mixing each of solvent A-S shown in manufacture, next the formed element (nickel 
powder) of conductive paste, a dispersing agent, and Table 1, the 1st mil base was obtained and 
this was prepared in the resin pot with a capacity of 1 I. with the ball (diameter of 5 mm). By rotating 
this prepared pot at certain rotation speed for 12 hours, pot mill distributed processing was 
performed and the 1st slurry was obtained. 

[0069]Next, by adding the organic vehicle which mixed the resinous principle and the solvent 
beforehand, by obtaining the 2nd mil base and making it rotate at certain rotation speed further for 
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12 hours, pot mill distributed processing was performed and the 2nd slurry was obtained in the 
above-mentioned pot. 

[0070]Next, after adjusting so that slurry viscosity may be 0.5 or less Pa-s, where the 2nd slurry is 
warmed, An opening uses for 20 micrometers, 10 micrometers, 5 micrometers, 3 micrometers, and 
a final stage the membrane type filter of a twice as many opening as the first [ an average of] 
particle diameter of the metal powder contained in a formed element, Pressure filtration of pressure 

less than 2 of 1.5kg/cm was performed, filtration treatment which removes mass material was 
performed, and the conductive paste concerning each of the samples 1-19 shown in Table 2 was 
obtained. 

[0071]5. By kneading 90% of the weight of the barium titanate series powder in which the ceramic 
green sheet carried out manufacture minuteness making, 5% of the weight of butyral resin, and 5% 
of the weight of ethanol, Ceramic slurry was obtained, the doctor blade was applied to this, and the 
5-micrometer-thick ceramic green sheet was fabricated. 

[0072]6. Gravure printing of each of the conductive paste 1-19 which carried out the sheet-proof [ 
evaluation (1) ] attack nature above-mentioned was carried out to the above-mentioned ceramic 
green sheet the speed for 20-m/. The ceramic green sheet after printing was put into the hot wind 
method dryer set as the temperature of 1 00 **, and it dried for 2 seconds. It was checked with the 
metallurgical microscope (one 100 times the magnification of this) whether the hole or the wrinkle 
would have arisen at the surface and the rear face of the ceramic green sheet after desiccation. 
[0073]That the hole or the wrinkle has arisen in the ceramic green sheet, It is the result of the 
solvent component in the used conductive paste dissolving and swelling the binder in a ceramic 
green sheet, and it can be considered that that by which the hole or the wrinkle was checked in this 
way is what the sheet attack has produced. 

[0074]Therefore, the evaluation result about the existence of the sheet attack by the existence of a 
hole or a wrinkle is shown in the column of the "sheet-proof attack nature" of Table 2. Here, "O" 
shows that a hole or a wrinkle was not checked and, as for "x", shows that the hole or the wrinkle 
was checked. 

[0075](2) That evaluation with sufficient desiccation was performed about the printed film which 
passed through the drying condition for evaluation of sheet-proof [ drying above-mentioned ] attack 
nature, and the same drying condition. The method of evaluation touched with the finger the printed 
film which passed through this drying condition, made enough [ desiccation ] that in which a coat 
does not adhere to a finger, and made insufficient [ desiccation ] that in which a coat adheres to a 
finger. The result is shown in the "drying" column of Table 2. In Table 2, it is shown that the 
desiccation of "O" was enough and "x" shows that desiccation was insufficient. 
[0076](3) It was observed with the optical microscope whether the deficit of the printed film in which 
gravure printing was carried out by the same conditions as the gravure printing carried out in the 
evaluation of sheet-proof attack nature in which the deficit and the printing plate of the printed film 
carried out the blinding above-mentioned would have arisen. It was observed with the optical 
microscope whether blinding would have arisen in the gravure printing after printing. These results 
are shown in each column of the "deficit" of Table 2, and "blinding." 

[0077](4) The printed film used as an inner conductor layer produced the raw layered product by 
which 100 stratification was carried out by laminating and bonding two or more ceramic green 
sheets which passed through each process of gravure printing and desiccation carried out in the 
evaluation of sheet-proof attack nature which carried out the structure defect above-mentioned by 
thermo-compression. 

[0078]Next, this raw layered product was cut so that it might become a plane size of 3 mm x 5 mm, 
degreasing and calcination were carried out, and the layered product after sintering was obtained. 
[0079]Next, the existence of generating of structure defects, such as interlaminar peeling in the 
interface of an inner conductor layer and a ceramic layer and a crack, was investigated by grinding 
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the layered product after each obtained sintering, and observing the polish section with an optical 
microscope. The number of samples to 50 samples which the structure defect generated is shown 
in the column of the "structure defect occurrences" of Table 2. 
[0080] 

Table 2] 
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22/50 


X 



[0081]ln Table 2, it is the sample besides the scope of this invention which gave * to the sample 
number. 

[0082]7. As shown in the consideration table 2, about all sheet-proof attack nature, drying property, 
deficits, the blinding, and structure defect occurrences, fault does not arise but the samples 1-14 
show the good result. About these samples 1-14, as shown in Table 1, solubility is 1.0 or less and, 
as for solvent A-N used for conductive paste, the relative vapor rate fulfills 0.02 or more and 0.80 or 
less conditions. 

[0083]To these, as the sample 15 is shown in Table 2, about sheet-proof attack nature, a deficit, and 
blinding, fault does not arise, but the good result is shown, but fault arises in drying property and 
there are many structure defect occurrences like 34/50. This is considered that the relative vapor 
rate of the solvent O used for conductive paste in the sample 15 is because it is very late like 0.013 
as shown in Table 1. Since desiccation of a solvent component is slow, after it became insufficient 
drying a printed film and the solvent component has remained in a printed film, A ceramic green 
sheet will be laminated, the solvent component which remained in the de binder process 
volatilizes, and it is thought that many structure defects, such as interlaminar peeling and a crack, 
occurred by this. 

[0084]As shown in Table 2, drying property is good, but in sheet-proof attack nature, a deficit, 
blinding, and structure defect occurrences, fault has produced the sample 16. This is considered to 
be because for the relative vapor rate to be quick like 0.940 greatly like 20.00, as the solubility of the 
solvent P contained in the conductive paste used in the sample 16 shows in Table 1. That is, a 
sheet attack arises according to solubility being large, and it is thought that it is because the solvent 
volatilizes in process of gravure printing and the viscosity of conductive paste rose with a relative 
vapor rate being quick. 
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[0085]As shown in Table 2, the sample 17 does not produce fault about a deficit and blinding, but 
shows the good result, but fault has produced it about sheet-proof attack nature, drying property, 
and structure defect occurrences. This is considered to be because for the relative vapor rate to be 
slow like 0.016 greatly like 12.20, as the solubility of the solvent Q contained in the conductive paste 
used in the sample 17 shows in Table 1. That is, it is thought by a sheet attack arising according to 
solubility being large, and being in the state where it became insufficient drying a printed film and 
the solvent component remained in the printed film according to a relative vapor rate being slow 
that structure defects, such as interlaminar peeling and a crack, occurred. 
[0086]As shown in Table 2, the samples 18 and 19 do not produce fault about drying property, a 
deficit, and blinding, but show the good result, but in sheet-proof attack nature and structure defect 
occurrences, fault has produced them. By the solubility of the solvents R and S contained in the 
conductive paste used in the samples 18 and 19, respectively being large like 15.36 and 6.610 
respectively, as shown in Table 1 , since the sheet attack arose, this is considered. 
[0087] 

[The example 2 of an experiment] In this example 2 of an experiment, the partially aromatic solvent 
system mixed with the mixing ratio shown in Table 3 was used as a solvent component contained in 
conductive paste. 

[0088]The solubility and the relative vapor rate of each partially aromatic solvent were investigated 
by the same method as the case of the example of an experiment. The result is shown in Table 3. 
[0089] 

[Table 3] 
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0.354 
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80 :10 
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0.423 


0.019 
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40 :30 

:30 


0.412 


0.337 


m 




5 :95 


0.637 
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[0090] Henceforth, conductive paste was manufactured, and the ceramic green sheet was 
manufactured, and the same method as the case of the example 1 of an experiment estimated 
sheet-proof attack nature, drying property, the existence of a deficit, the existence of blinding, and 
structure defect occurrences. 

[0091]Each evaluation result of sheet-proof [ these ] attack nature, drying property, a deficit, 
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blinding, and structure defect occurrences is shown in Table 4. 



[0092] 
Table 4] 
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[0093]ln Table 4, it is the sample besides the scope of this invention which gave * to the sample 
number. 

[0094]As shown in Table 4, fault does not arise about sheet-proof attack nature, drying property, a 
deficit, blinding, and structure defect occurrences, but the samples 21 , 23, 24, 26, 27, 29, 30, 32, and 
33 show the good result. About the partially aromatic solvent a, c, and d contained in the conductive 
paste used in these samples, respectively, f, g, i, j, I, and m, as shown in Table 3, this, It is because 
the conditions that solubility is 1 .0 or less and relative vapor rates are 0.02 or more and 0.80 or less 
are satisfied. 

[0095]As the samples 25 and 31 are shown in Table 4, fault is not produced about sheet-proof 
attack nature, a deficit, and blinding, but the good result is shown, but drying property has fault and 
there are many structure defect occurrences like 36/50 and 38/50 respectively. This is because it is 
late like 0.018 and 0.019, respectively, as the relative vapor rate of the partially aromatic solvents e 
and k contained in the conductive paste used in the samples 25 and 31 , respectively shows in 
Table 3. Since desiccation of a solvent is slow, it becomes insufficient drying a printed film, after the 
solvent component has remained in a printed film, the de binder of a raw layered product will be 
performed, the solvent component which remained in this de binder process will volatilize, and it is 
thought that structure defects, such as interlaminar peeling and a crack, occurred frequently. 
[0096]Fault does not arise about a deficit and blinding, but the samples 22 and 28 show the good 
result, as shown in Table 4, but fault has produced them about sheet-proof attack nature and 
structure defect occurrences. By the solubility of the partially aromatic solvents b and h contained in 
the conductive paste used in the samples 22 and 28, respectively being large like 3.556 and 2.699 
respectively, as shown in Table 3, since the sheet attack arose, this is considered. 
[0097] 

[The example 3 of an experiment] The example 3 of an experiment is carried out in order to check 
the formed element and resinous principle which are contained in conductive paste, and the 
desirable content ratio about each of a dispersing agent. 

[0098]ln this example 3 of an experiment, conductive paste was manufactured by the same method 
as the case of the example 1 of an experiment using the 1-P-menthene used in the example 1 of an 
experiment as a solvent component contained in conductive paste. At this time, as shown in Table 
5, the ratios of the formed element (nickel powder), the resinous principle, and the dispersing agent 
were changed, and the conductive paste concerning each sample was produced by using the 
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remainder as a solvent component (1-P-menthene). 
[0099] 



[Table 5] 
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[0100]Next, the ceramic green sheet was manufactured by the same method as the case of the 
example 1 of an experiment. 

[0101]Next, while the conductor film thickness made into the purpose applies the predetermined 
printing conditions used as 1.5 micrometers on a ceramic green sheet, About the printed film 
obtained by carrying outgravure printing of the conductive paste concerning each sample, while 
evaluating the existence of thickness and mass material, and the existence of the lacking part, the 
existence of the blinding to the gravure printing after printing was evaluated. These evaluations 
were performed about 50 arbitrary points of a printing surface product, and thickness was 
measured with fluorescence X rays and observed with the metallurgical microscope about the 
existence of mass material, the existence of a lacking part, and the existence of blinding. 
[0102]These results are shown in each column of "printed film thickness", "the existence of mass 
material", "the existence of a lacking part", and "the existence of blinding" in Table 6. 
[0103]Next, after having laminated predetermined number of sheets after drying the ceramic green 
sheet which printed conductive paste, and pressurizing on condition of predetermined, it cut into the 
predetermined size and the raw layered product for the laminated ceramic capacitor which makes 
electric capacity of 100nF a designed value was obtained. Next, the raw layered product was 
calcinated at a predetermined temperature, exterior electrodes were further formed by baking, and 
the laminated ceramic capacitor used as a sample was obtained. 

[0104]Thus, the electric capacity of the obtained laminated ceramic capacitor was calculated. The 

result is shown in the column of "electric capacity" in Table 6. 

[0105] 



[Table 6] 
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[0106]As shown in the front table 5, a resinous principle has a formed element to 30 to 70% of the 
weight, and there is to 1 to 10% of the weight, and the samples 41-46 have all dispersing agents in 
0.05 to 5% of the weight of within the limits. 

[01 07] According to the conductive paste which has a content ratio about such a formed element, a 
resinous principle, and a dispersing agent, as shown in Table 6, as for neither, fault was accepted 
about the existence and electric capacity of printed film thickness, the existence of mass material, 
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the existence of a deficit thing, and blinding. 
[0108] 

[Effect of the lnvention]As mentioned above, according to the conductive paste for gravure printings 
concerning this invention. What does not produce a sheet attack as a solvent component contained 
there to the ceramic green sheet which used especially butyral resin as binder resin is used, This 
solvent component can aim at shortening of drying time compared with terpineol, and can fully 
respond now also to the high-speed printing method of gravure printing, and structure defects by 
survival of a solvent component, such as interlaminar peeling and a crack, can be prevented from 
producing it. The problem of the rise of the viscosity of the conductive paste in the printing process 
produced when desiccation of a solvent component is too quick can also be avoided, and a good 
printability can be acquired about gravure printing. 

[0109]Therefore, it can have good productive efficiency and yield, and a laminated ceramic 
electronic component like a laminated ceramic capacitor can be manufactured, for example. 



[Translation done.] 
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5 5 -y 9M 3 fc , 5 3 OlStf)** 50 



=f#SJ2 003-249121 
6 

5&o»o#ili(ci£H T -ffi WFM$ti£ saigas 
#ft$t4fcJ;t>*5fc£ff;tT^I>. 

[0032] mm^2cn^m 
miztx-mm-ti x o m«tt2«-:tr 
6 t 1 $ ttj § tih nmmwm a t mjj<mm 
7 iztX'-3\%&$tiz>mm#M5 tt>\ mmm^n 

m liz £ ^X , iWtt-fc 75-y^S3^^L-C f f IWfi^' 

[0033] ±a^»H«fi£ffi 0 tii-tfcft. »il#;2 
^MitJnT, Sffi6fcJ;^7±«i, 

ma a xv 5 <mim t to tiiw $ i. j: 3 
■%%>w,i<r»sb'>%mi oaxifi i* { ^tL^tLffM§ 

o£Jf 1 2^J:t>"l 3^ix^'ixJFM§fiTV^ 0 

[0 0 34] .roi-j^mJi-fe^s y^yfvti t 

£45 h S- . ^!#-fc 5 S y ^ M 3 1 5: 

*7 = -y?/'J-yy- b±t^"5 t'TEPJUt i 

til. 

[0035] s»*4^-X h(4, ^S^-i-tfSffMvi- 

&w..fBm&ftkLx* l-p-yfyf-y. p-^y^ 
y, s;H:y, a-f^y s a-f'btf^y, r-T'b 

t°*y, 3 -^"^^yT-fe^— b . P— +My<y, 1- 
yfy^l/Tfef— ybb'O^-e^Wf^x-f 
/K ^-tm/^^'kx— r'P. i, i-y'-<y7°nb 0 
;tx\^y % 3, 7-y"y(^-;ly^y T -?-;|yr-fex- 
itfif;Ky*'y*'tlftW^< k t li*^^ 

[00 3 6] y-hT^v^ii;, ^ySy^/'J-Vy 

ffM^fc x<ommzti& tzfo \z%Arf h „ -ty^y?? 
v-yis-htz-ttuzti&w yymmk lx\$., 
iz^ yi-y-ivmmmv^tixv>h „ 

l 0 0 3 7] -rl-'. ^tJK^ff i, ?i-7->v®m® 

mmk. mmz-tyivtr'v-yy-hizmLtzm 

«JK^' 1 . 0 JilTT-J) & t , jgffl Sr -fc 5 S ■y ? ? U - > 

is~hizmTLtzmtzK*?m£>m$Li%^z t ^hsl 

ft. 

[0038] flfij-, h *«?M'J«yi-«ffl» 

(Bs-n-wii t-ts. ) t. mm 

0. 8 0£IT-C*5«PIJ 
fc , EPSWso^^ix^^^ f'TEPfJffliOlS^ 
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7 

[0039] s & i- ^mmmf<m 

k <n$m £ ^ti^fim^ LfcJSH. WSJI&K^ 0 . 
0 2Ja±TfcSJgffJ*ffl^l. k . EPSiMH^+^SS 

PalSM^ 5 y ? tffyfeL&^C: k £ JLtU Lfc. 
[0040] ioia'SrikA^. #ttt^-xK;^ 10 

^MfgMS^O. 0 2J2lb6*oO. 8 0jaTOMitf, 

; o j; j tmm&^mm^-^ ^ tis ^t^v ^ k 

[0 04 1] Zco£d%mzm->v^%,&£tltzcr> 

t>\ mizmmitz =t a <«j-c* i» . 20 
[0042] zti^mu. m&Tte%< . m^mim 

T*->Tk S^tii, ^ft^MiJ^^ki l«k 
ffl^iBM k vEfefflm-Cto o T t . JSDMEii J: tfffl*t 

-XM^ft&iMOj&frk LTffl^k£. |5|«c0^ 

coi-h, k t, lS**±IEcol -3 ^r»»K*s «fc t^ffl 

St£L"OtfiHr, i^ECffiSSmiS^-x^fcrt 30 

[0043] i^HS'ffi-5.»«tt^.-X Mc^tlS 
M'M^i^HffM*. A>f y^'t LT<9BflliJfc»'iS 
i t^frStfflfcoi ">T(±, 7>» (?) tto £ ffifflt § ^ k ifiX 

[0044] m%mftlZ'%£il&£M¥^k LTJi, m 

w&^-x h k ftmizmiz tn-ty^-y^^u-y^ 

[ 0 0 4 5 ] tz k Uf , aW-fe^ = 7?3 y^vwtz 40 
tf^*^^S©*^fflV^it^'T'#l» s mz, ->y 

yj^^m^m^tk. mm^y^-y^^yfy^ 

coax FWfiiCatfel. o 
[0046] ^M-ty 5 'vtMM&fzibnmWt 
^-XMc#tfi££M^*kLT(±, IS, 

a , «^ a, & § ^ t, t < it z ti t> ie*^)S6« . * 
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[0047] wmm\z. &mn<m. ^y^^m 

3fc£-&X/C W£ i>X\\ MII/Ztp LtzWM^ y S v 7 3 
fiJt$ rtSI5ei*M4 i y 5 t ISmft-fe 5 5 >y ^ J! 3 

t tch^ -fe 5 s ? ->y- h t zmmhtzmm 

JR»*k -fc 5Sy?/y-yy-b flS -fe? 5 y 
[ 0 0 4 S ] ^^Bgt^^^tt^-X htCfcUT, 

&m*& ^tsmmf&ftco^mtmz , 3 0 ~ 7 0 ai 
%t zti& zkmrt u\ zcommvmm&Tycom 
mm-th zktzto. miki-ummmmzm 

[0049] @ffM7><7)-irmb*^3 0M%*iS<7)ii 
=3: Oari.. ^-(7)^*, HI t^t 

fcaw-fc^s ^3yf>ti iz^^xwut. 'mm 

1 Z k WC%%\,^ k ifiSi h . 
[ 0 0 5 0 ] ffiTJ, mftMftCD^ttmtfl 0SM%* 

mtik. yy t'rm. imz^mt <oizx& mmmm 

[005 1 ] mm&ftk LTi±, tzklli. x^Hr/b 

[00 5 2] i^BHtffiS^tt^-X h^fc^T. 
fit)j^^w^#it*ti ,1-10 SS% t § til, d t 

[0053] zomflufcftvrtmtf 1 fis%*i#-ej>& 

t^^V^k"^%k. SEKl omg%J: D^v^k, 

ftmLthzkfthh. zh^zt^frttai, i^jsp 
conmwm<?M^ % mm k & i> . 

[0054] flKf, tfKTW 1 1 0 i 0 £U k , 
5 -y^«^ain n n^t#l>^^^»«#c43«* 

«HWb&«# < =5: s t ^ . Mie^ffiT t =t h mmxrm 
^m. ix . mm-t 757? m=f m^mm&Ta x v 

*)(Di&T$:3\Zmz-tZktffo&, 

[0055] mmk lx\±, T-*ymtzizmm 
[0056] zcrmm^imm^-^h^zii^x. 
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9 1 0 

* MVfWkV? y h'TEffi J iz 1 h «t: i> lit Sit 

[ o o 6 o ] mz. zco^mtem^-zmmifzmmMiz 

[006 1] 

[0062] 1 . *M'M^¥fI 
i^.«M 1 fcfcv >T . ft 1 J: 3 te. JMiJt L 
io t„ l-P-^yfy, p-^y^y, $;yty. a- 
t^y, a— r/H^y, r— r^tr^y, 
/iyr-fef— K p-^M-xy, l-^y-f^r-fef— 

-f^x-fvk 1, 1 -y'-f VTnt7WA.^+f-y N 3, 
y-yx^/M-^fvyr-fe-r-K x^/Ky-tfy, y 

[0063] 

? L C mm Z<rWt -fe 9 5 >y ? €i^tft Wfe S rtgfl * 20 [ #t 1 ] 





nmm 






A 




0.042 


0.172 


B 


P-M'j 


0.028 


0.195 


C 




0.493 


0.177 


D 




0.112 


0.105 


E 




0.919 


0.113 


F 




0.072 


0.046 


G 


3-*9ffl.7*f-h 


0.319 


0.056 


H 




0.072 


0.084 


I 




0.501 


0.020 


J 


•>'tKn>-b*rWfJH-t* 


0.117 


0.051 


K 




0.286 


0.087 


L 


1,1->VV7"DfjtA^> 


0.104 


0.121 


M 


3,7->VTJl.^f«.7tf-h 


0.108 


0.031 


N 




0.892 


0.730 


0 


vhn*'j-*7;t-;*-h 


0.460 


0.013 


P 


n-7°0/vV-IU 


20.00 


0.940 


Q 


*-f**-* 


12.20 


0.016 


R 




15.36 


0.156 


S 




6.610 


0.027 



%mmis^ttm±, o. o 5-5fig%t£ti &zt 
[0057] frmm^itmtfo . o 5ms%*ffi<7) 

0)ffi£Mtf+ftT%:Ut:#). 4Jifctt*METLT. EMM 

Sl-b^Sv? m^ift^tttfffiTf S i 1 30** & . 
[ 0 0 5 8 ] flfcfr, MM«MMi ! 5tl%J; 

[ o o 5 9 ] \;xt, z^wmzmi^y-izrmmmm 

n y fyf 1 * h v\\$%m -fe 5 S -y ? K K £ L 7t 



[00 64] 2 . 

ft 1 Lfc#S$FJA-~ S izm LX , ft-C-fe 7 5 -/ ? 7' 
U - y y- h ^Tffl ^ J: 5 t -f 4 ^ -f y £ 7' 

-f 5-«§2 Og^ #jg8l2 0 0 g+fcUK&llU « 
1 3 3 0 P aCOM^^BM^titzM^-yy^X^ 

4 mrsm& uz . mMMzm^m^mm^ m~t& 

Z t iz i -o x , ^SlS&S^/t o -e^lSS^H 1 o r?§* 



[0065] 3 . ffl^flMS^lfflS 
Hlt^L^MijA-StPLT, »|10g&, 
HHWfo9£»Ci5^TW*U 6 0°C«SgtfftSg^ 

w^-yytt3 o«nt. ^ot 
[ o o 6 6 ] hut nm^mx, mm-n -y'i-Mz 

50 ffiLfc. 
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[0067] mz, mm- n -yf/w^ut^ii 

[00 68] 4 . Wttt^-X h(7)MiS 
t^ L A~ S £ M-^tl. C: 1 1 X. -5 T . 

^■y h Sr-gHHoSgT 1 2 ^[UK^-tirS i 1 J: 10 

fc. 

[00 69] ±fS*°-y h*t, fS!i^t?MlJh 

S^Ltiintllt'b yVt/£San-f £ ; t £=fc 

2 BRUMES tfS iiti-)T, rK'y h 5 

[00 70] act, SI2.X7 iJ-IHSLitftSn5 
U 0 . 5 P a ■ s JTF £ £ I. J: 5 t IIS L 

SII* s 2 0i<m, 10^m, 5;unu 3^mfcj; 20 

i?)2fg(7)aiB^ i 7)^y7Vy^7-ryi/^S:fflv»-r. EE^ 
1. 5kg/cm' *iS^jBEriiSrff^^\ tSttt^S" 

[00 7 1] 5. ?''L»- y^-h^SBi 

flMB-f fc t fc 9 0 M%£9f - * y®^ < ij ^ A jfi«* t . 5 

iXtF^^-7V-F^3ifflL.T. JP3 5jumOfc7 5 30 

[00 72] 6 . Ml 

( 1 ) itf^-bT^'/^tt 

liraL^mtt^-^b 1-1 9<7)#*£\ JilB^^S 
■y^/'J-Vy-M:, 2 0 m/»£0aST'7 '? t'TEp 
II EPlifD-t^S'y^^'J-yy-b^, 100 

OSmi OOfg) £Titl8Lfc. 40 
[0073]-fe5S-y^^y-y^-h fcft*fcttlb&* 
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[0074] Lftifot, ^JttiSftw^rlstiSv- 

a. Kifzummizztitztt i^ix^i. 
[0075] ( 2 ) mm 

-Hh^ftifcLfc. ^2« rfgjittj ^ff| 

(SSSfrt^S. *2tfc^T, r 0j (4, (EflWi-HJ- 
X-h^tzZk^L. r x j (4 . o 

[0076] ( 3 ) ErojMJKiO^S. ■ EPSreogMt D 

mm L,7t« y-fr^7? tt^iFtt izti \ ^x mm llz 7 

S'MK^a*^ t TV *5r v^>& IK fcTfilSE I 
fc. Ep»JS0^5h*rEpiJJEtSIS* D^tT 

1^2(0 r^ftj tsiyr rg|±^ j <&&.mfc*Zti 
[00 77] (4)H3SXK 

m\mitz r , 

[0 0 78] mz. ZCO^mMfai. 3 mm X 5 mm 

[0079] mz, %^KtzMmwmmwmm 
l, %<nmmwmzmw>mmzxmmfh ztizx-? 
x. nnmwmt^y s y^mbffMm^zunhmmm 

[0080] 
l$k2l 
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SStt 








*B6 








i 


A 


o 


o 


ft 


ft 


0/50 


o 


2 


B 


o 


o 


ft 


ft 


0/50 


o 


3 


C 


o 


o 




ft 


0/50 


o 


4 


D 


o 


o 


ft 


ft 


0/50 


o 


5 


E 


o 


o 


ft 


ft 


0/50 


o 


6 


F 


o 


o 


Mi 


ft 


0/50 


O 


7 


G 


o 


o 


ft 


ft 


0/50 


o 


8 


H 


0 


o 


ft 


ft 


0/50 


o 


9 


I 


o 


0 


ft 


ft 


0/50 


o 


10 


J 


o 


0 


ft 


ft 


0/50 


o 


11 


K 


o 


o 


ft 


ft 


0/50 


o 


12 


L 


o 


o 


ft 


ft 


0/50 


o 


13 


M 


o 


0 


ft 


ft 


0/50 


o 


14 


N 


o 


o 


ft 


ft 


0/50 


0 


* 15 


0 


o 


X 


ft 


ft 


34/50 


X 


* 16 


P 


X 


o 


m 


* 


41/50 


X 


* 17 


Q 


X 


X 


ft 


ft 


3B/50 


X 


* 18 


R 


X 


o 


ft 


ft 


28/5D 


X 


* 19 


S 


X 


o 


ft 


ft 


22/50 


X 



[0081] ^2fcmvc, imm^z* z n i t:h co 

(4 , ; tfSSSBBfSKHW^KSTft 4 . 
[0 0 82] 7. #Jfi 

S2tia^tJ:'5fc, Km- 1414, H^-hT^>y^ 
flu ftttflu Bft4 0feJ:trai9i^dB»^Rwt 

mm>n. ovxTx-h*). t^wmmmwo. o 30 

2lil±^o0 . 8 OJaTfl^SriSrt: LT^S . 
[0 0 83] ifi^t^LT, MSI 5(4, H2C*-f 

4/5 0 l otfH Mfil 5ti>WC 

ci^-f i a 0. oi3kv^±afc^«t=av^ft 

liJl^S^+^fc5rO, EMMM«Jj£»7>'« 40 
dZt lz% D , ffiJAW >^gT-S#LT^^?§M^ 

[ 0 0 8 4 ] mm 1 6 (4, f!2 IZuktX 3 t , fttttttt 
»>—bT?-y?flU BfSaOtS 

(4, mmi e^za^xm^^^wt^-^h^tiii 
miPcomm&i)K m 1 iz^-tz. ? 20. 0 0 1 u 

■3 «t a < , 7>-?, ffi*t&aaa#o . 9 4 0 fcV^* 50 



asBaus^a^r 1 1 ± 0 , frEperasTiiffl 

[0 08 5] fflftl 7(4, *2fc^±-3t, MlfcJ: 
tfS!S£9£MLT4m^(4£tTi^-f, JtSftrfiili 

1 7 fc*5 1 ^TfflV ^lOTtt^-A h £ fll-MiJQ 
OtmWt. fil t^-fiat, 12. 20fcu34:d 

< , ffl^^as^' 0 . 0 1 6 1 1 ■> a «t a 

Jgjfpg ^itCJ: 0 , Epf JMffi<^*^+^ fc&D, 
EPfflMKfttM'M^TO U^ffifc s3rS £ t t-J: 

[0 086] Iffil 8l3j;tXl 9(4, ^.2{z^ti.o 
fc» SStt, ^#,fcj;y'@iS^DtMLTi4^fi^(4* 

£*Ui, Kfii sfciy'i 9(cfev^Tfflv^»fl:tt 

^-X b (c-efim^- i tt^^ij Rfe it/ s c?5j§»a 
i\iltSt±3(:, mfifl, 15. 36fci;y' 
6. 6 l 0 b^o iatc^^itfciO. i^-hT^ 
-y ? 3^4 1 Jt^ft t ioilh «, 
[0087] 

[H.^J2] icoll!£M2-T(4, »mtt^-xft^ri 
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^MlMlll^ffll*. [0089] 
[0088] H«0IJ<O%lrfc |B|«iomt i [*3 ] 



mm 




(££«0 




inr] vn\ *^ /a 


a 




50 :5Q 


0.035 


0.184 


b 


L-»h>+i-»f*rtf-K 


50 :50 


3.556 


0.024 


c 


L-/>h>t1-»f*7tf-h 


5 :95 


0.807 


0.025 


d 




50 :50 


0.284 


0.022 


e 


v4n*'J-*7a-J<-H- 


70 30 


0.354 


0.018 


f 




50 ;50 


0.697 


0.375 


8 


ar-t>>+a-fA-t>V 


40 :30 
:30 


0.342 


0.090 


h 




40 :30 
:30 


2.699 


0.056 






10 :45 
:45 


0.744 


0.071 


i 


■>m*'j-ji.7*-j<-h+a!-b"*> 
+ r-fAt>> 


40 :30 
:30 


0.239 


0051 


k 




80 :10 
:10 


0.423 


0.019 


1 




40 :30 
:30 


0.412 


0.337 


m 




5 :95 


0.637 


0.186 



[0090] mmmicot§^mm<otmtzx « [009 n i^itx-hr^y^tt, ejut, ^ 

g|g^D^*fcJ:V'ffiji^@ll«^IPWL 30 [00 9 2] 





[*4] 


s# 




W5H- 








S£ft 




21 


a 


0 


0 


m 


ft 


0/50 


O 


* 22 


b 


X 


o 


ft 


ft 


28/50 


X 


23 


c 


O 


o 


ft 


ft 


0/50 


O 


24 


d 


O 


o 


m 


ft 


0/50 


o 


* 25 


e 


o 


X 


m 


ft 


36/50 


X 


26 


f 


o 


O 


m 


ft 


0/50 


o 


27 


S 


o 


O 


m 


ft 


0/50 


o 


* 28 


ti 


X 


O 


m 


ft 


32/50 


X 


29 


i 


o 


o 


ft 


ft 


0/50 


o 


30 


j 


o 


o 


ft 


ft 


0/50 


o 


* 31 


k 


o 


X 


ft 


ft 


38/50 


X 


32 




o 


O 


ft 


ft 


0/50 


o 


33 


m 


o 


O 


ft 


ft 


0/50 


o 



[00 94] S4t^-J:at. W&2 1, 23. 2 SLTV^S. itlii. itl^ISfitfeVvcfflU^ttt 

4. 26. 2 7, 2 9, 30, 3 2£ i?/3 3f2, 1^*50 ^-XhtC-eix-f^AtiS^^Ja, c, d„ f. 
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g, i. j, ltJil^mtWLT. a3fc^ti-3fc. 

1 . 0 ETFCfc 0 , 4 fc . ffi««K# 0 . 
0 2 J,Xb5»o 0.80 £TFT* S fc ^ 5 £SJg. LT 

[0 0 9 5] Iiffi2 5fcj;y'3 li±, iMt^rfi? 
tl, 36/50t3£V l 38/50b^o£oltZ£\ l \ Z 
0 . 0 1 9 b V ^ i 3 (Cjl^fcttT* £ . MiJWftM^' 

[0 0 9 6] Iffll2 2*3^^2 8<i, ^4t^J;5 

j: vmmxm%±mzm ixt^&± t-o** . zti 

t±. 2fej;V'2 8t^U'rfflV^#«tt^-Xh 

31/Z^k-tXHz, ZtlZ'tl. 3. 5 5 6fcJ;^'2. 6 9 

[00 97] 

[HHM3] §S«0ij3ti, *«4^-*M^4ftl>l[ 

[00 98] iO^SHJBTfi, btzizi 
iimM&ft b LX. HHM lC^Wffli ^ 1 - P - 

MiJ«#^Jt»£^;i. A^S^iM'M^ ( l - p 

[00 99] 
[H5] 









own 




(MS) 


(UK) 


(UK) 


41 


30 


5 


3 


42 


70 


5 


3 


43 


50 


1.0 


3 


44 


50 


10 


3 


45 


50 


5 


0.05 


46 


50 


5 


5.0 



[ o i o o ] mz, mmm i ^n^t nmmmtz ± 
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[0101] act, ^^i'y^^'J-yy-MC, g 
Wfc-tSSIfleKff** 1 1 . 5 ju m fc ^SFirS^EplliJ^ft 

£jOT t & . &mmtz{% i) sm^-x h ^ t 

7»JU ff^^mfJMMto^T, j?^, mmsn 

?'5tTEp»\o@lSt O^tlifciW Lfc. &is. 
<rft£>CDt?«i. EpfM«^fiS«5 0 jSt-^Tfr 

Mizxmmuz* 

[0102] Ziit,^fj\ g6 tswc. Wj^ft 

[0103] mz. mwi^-x hzmntz^y 5 ■/ 
9 y u - y is- h z&m ttdk. ?jr&Mmmm l 

i o o n f ff^m^-^mmb -t&WM-t 5i7?3 
>T>*r<ntz}sb(7)>kcnmmwi:Wz< mz, 'kmmw 
20 i.m^y&mzximi. $t>i,zmm&*mmir 

[0 104] Z(Di;ol l zLX%t>titzmm-ty$.v?3 
x. r tf«s*j comnz^ztixm. 

[0105] 



[*6] 



#^ 


EP»J 

(y m) 






0)*ft 


CnF) 


41 


1.45 


m 


ft 


ft 


101 


42 


1.52 


m 


ft 


ft 


100 


43 


1.48 


m 


ft 


ft 


103 


44 


1.51 


* 


ft 


ft 


98 


45 


1.48 


ft 


ft 


ft 


101 


46 


1.46 


ft 


ft 


ft 


10D 



[0106] fiOft 5 IZ^ti. o l/Z , 1 —4 6 

ti» -r^T. 0^^3 0-7 0^5%. ffliija^ 
1-10 sa% . a x xf^mw o . 05-5 

40 ffl^lCi,!,, 

[ 0 1 0 7 ] ;o j: o %wmLft. wm&fttszvm. 

[0 108] 

wmmwi \3±n ± -5 1, ; ©fKBtfls 1. ^"7 f 7 
ffitt ix, mz7i-7-mmt:JV yymmt ix 
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